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ABSTRACT : 

PROBLEM TO BE SOLVED: To provide an NOR type EEPROM (electrically rewritable 
nonvolatile semiconductor device) in which current consumption can be reduced at 
the flash erase and the threshold voltage distribution can be limited after 
erasure . 

SOLUTION: The nonvolatile semiconductor memory comprises a memory cell array 1 
where electrically rewritable memory cells having a floating gate and a control 
gate are connected in NOR type, a row decoder 6 and a column decoder 8 for 
selecting the word line and bit line of the memory cell array 1 according to an 
address, a sense amplifier/latch circuit 3 for sensing data read out from the 
memory cell array 1 and latching the writing data, and a circuit 9 for controlling 
the flash erase operation of data of memory cells in a block by applying a negative 
voltage to the word line and a positive voltage to the common source line in a 
block to be erased of the memory cell array 1, Flash erase operation of the block 
is executed by repeating erase operation in units of a specified word line range of 
the block. 
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ABSTRACT: 

PROBLEM TO BE SOLVED: To provide an NOR type EEPROM( electrically rewritable 
nonvolatile semiconductor device) in which current consumption can be reduced at 
the flash erase and the threshold voltage distribution can be limited after 
erasure. 

SOLUTION: The nonvolatile semiconductor memory comprises a memory cell array 1 
where electrically rewritable memory cells having a floating gate and a control 
gate are connected in NOR type, a row decoder 6 and a column decoder 8 for 
selecting the word line and bit line of the memory cell array 1 according to an 
address, a sense amplifier/latch circuit 3 for sensing data read out from the 
memory cell array 1 and latching the writing data, and a circuit 9 for controlling 
the flash erase operation of data of memory cells in a block by applying a negative 
voltage to the word line and a positive voltage to the common source line in a 
block to be erased of the memory cell array 1. Flash erase operation of the block 
is executed by repeating erase operation in units of a specified word line range of 
the block. 
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[0008] %m^z^mmzii\rt: . >w4*fit^r 

1.7- h'HiO^Ji;. -m)^ 0 tlfe^-tit{f il^. 

*#{atu. ^st?Tt?)7-b-yic7)eH$-fi!i<oji*#fi[t 

( b ) -T^- K0S&O7- FiSl«»[llS8gPtfO>'N-^'-y|5I 

( c ) 17- H»<0«fflS:?H£#fflfri.. 
[0009] 

\.9m.<mm. i ] a i <±::coi&B3A«affl^iii. e e p r 

?';^E?iJ$it-C . fif^rifijtcM^;^ ^ 'J -feynvic cd$iJ 
Wy- h«i7- K*8{cftii«g!$fiS . ?fi*|6it::M^^ 

-x\i-^-^v-xm.s>'S,\,zW^^i\.h. 
[00 101 ^^^)^)VrVA h*SBL{i;*7 

L-r-iry;^rvr/7>yf-i2is§3ic0^^$nTi,^&. 
y ;^ r >-r/ 7 7 f-EiSS 3 {iS?;^^aj Lt - ^ <7)-t >• X i: 

ini8S 3 v 7 r 4 ^^ LT AtB^jSS^ ^ 

ns, ^^U-t/Urw-^ l<?)7-HI|WUi, O'^rn 

$:h.^7-Fmc#i:)i"^. -Mi, Latere 

«ilS[5]SSlO*<^tt'^fl-Cv^i>. ®JfflilIlSS9{±, ©iffllft 
^C«-:JV^-CiE»^JillI»l 0^«i]»LT»&jiA, »! 

[00 11] H3{±. ;'<t'j-byi'7w^ \<nv^r^v 
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a V- 'J 3 y 2 0 O n X 2 HC}^^ § fLJt P a 
'7x;l'2 2|*ItCjg«$ntV^I.« STISiS 

if'mi^tlX\^h. .I£0tt^ra«t. VVi{-)V^W2 
4 2:^L-C?m>-'- h 2 Sif^^^iX, nmY- b 2 5 

±tciteiii« 2 6 s-^ \.xmmf- h 2 7 *<3ei«sn. s 

ty-x. FU"fyffifjl28*«J^^SitT> ^^U-fe 
10 [0012] b 2 5{iSi^S^M2 3±T' 

COX 'J -y hjDiti Off:^!!*^*?)^^!*^^:*^. 

liflWy- b 2 7 i:|5l5S(c/N-^-yJilX$nTt->.|., fj 

ffliy-t^ 2 i^x^umzwrn^zn^-vm^^fi. z 
±<4>ira«fe«2 9T'S^?ii, z(r>mmmLm2 9±tz 

[00 13] 03 (C^-tidCNORSEE PROMT 
«ff(7)7-KISWL0, WL2, -t^SPRiOV 
-h'ISWLl. WL3. -^ih' y h^ay:J':?hBC2r 

izx*). t'-ym^y:!^^hBc^mA.x'^w<ftim 

fftTV-x. KW>f y{!t«jtS(7)tt«&&^M^rSt«0i:^r 
h' yhJ|3y^^'bBC(50fi[Si*ixt>^flltfe#tt<o 

30 [0014] ^commnzii\>^xii, mmmmizi 
ifo'v^m^co^mi^-^y^i^z. ^^itz'p-m 
<r)^m\tmmt^. wiommmmixu. m 

ffcD7-h'l8WL0. WL2, ■■■cr>Smi—OCOm^M^ 
W.b L. ^j@[fir<07- H^WL 1 , WL 3 . -CDKfflS: 

«i'93iHcJ:0/n.yi?£O-jS?WSSrff^. ^rfe^:: 

-ffii&'*-r^s r o y mm— Off) pm^^^ 

^ l*nrD'y^t'tJ:oL, 1tij70.y^'0;l^tJ) 

40 

[ 0 0 1 5 ] II 6 {i. >Ic7)||fficO}Bfi| 1 T-coya -y - 

tsji*c7) v-^r yx^^ LT t -nniifu -y ^' 

oi->T^iiS#ii;^<L?:ffd (SI ) . -?-LT, yn-y^- 

( S 2 ) , ^^mn^^'J 7 r ^ 5:^3 ( S 3 ) . 

M*(S2) i:M*^U7T-f (S3) {:mmt, 
I!tffc07- HiS«rft'*;i)<^7 L/i ^. , mz^Wi^cO^K^ 
- HIRlcov |5ia6(cfft'4 ( S 4 ) i: 'J 7 t 
50 ( S 5 ) 3 . t ■fe/l'tfO?l'*Mil2§ix>t (> . 
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m^iiil'f:-¥lzn^tX (S6) , 

10 0 16] m7iiz<ommmm i x'coimw}^cr>m 

L) lC<±Vge=-l OV. ^ffOV-HJI (^^Slf? 
WL) tc<iOV$-4t, ^^ffly-XiKSSWi:Vse = 

1 0MV/cmSStLhi:5r&i^tC, mCiP^SrSS 

[0017] cioJi-^, ^NStRwLMo^^ 'J-fe;uoy 
fl?;^tii LW^oma. ^ijttt'y- huc v g r = 3 v . 

^^aV-xmSS(CVs r=OV. t'-/ hiSBLlCVd 

[0 0 181 :i(n%mmmz.i.ht . v-y-m^^m. 

[0019] [*iSteo}gre2 ] ±i5mk<mm 1 -c-ji^ 

mmeommimm-ti>. norseepromcoj»-&. 

cot%^. "p-mmmm^^cry^-^f-yizx-oxru-t 
xiT^-i^m^j:^. v-vmmwimmhyy=yx 
^imizm^^t^, 

[0020] mmiZ. V- m2*:#fiT-V- Ywm 
Wm%(n) ^ - ytimts: ^ 5: 0 8 St;^ H 9 

-r. ia8(±. □'!7T3-/6<;o'7-h'tiiES!iiH]s§ifP*^>'N- 

^-y±, A. ^\,zmhfii.m:hh. ^<ryms:VA 

3-/6t;^^:'J-fey|/T^^ ltfO#7-H^WLtcora 
ffll;ltf>''<^'-yAg8-Ct±. 09 (a) tc^t 
J: a 1 S^SHglM 1 <0^T«^$ ti, - y B 
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m:\t. 09 (b) (C^ti^tc, HH^JHEHMl 
t^21^JSiEtgM 2 i:cOM^^i3-li:S:fflV^T«S?S^l 

[0021 ] ^<nWi:^'t^)^)Vr\y^ WLU^f^- 

^^6ra1cDiS^)£TIS, M-^'-yAgPfcA'^'-yBgBtT' 

* L t p< ^ U -fe ;ur 1/ toiif mejco L # ^ffl^J)- 
10 iM!)0SSg|5wyN-:J'-y<O|3l-ttOl5iaEP%. ^m\,z% 

'J 7 r «0 2 |l]£?)iS 1) ii L t -r . 
[0 02 2]El0{i. y-m42|s:*fi[Ta'>T3- 
^^6|*Ic07-KIISB»)lll?&a5<7)>'N'^'-y**. A-D<7)iE 

Wi. -tS?S*cov-yy;^S-. v-Ymmm^<r> 

n9-yh. B. C, Dc7)ffiH$-en.WW**{ii:L 
T, Jft'**<2»c0?^'*t?^'*^'; 7 r ^ (04 (H^JkOjI 
20 L-t-tS. 

[002 3] %^m^Z. 01 Iti. 01 0cOJ;3^n7 

^^^rtro^tf^ ( s 1 1 ) , ^-r, i^9-yp^<r>mifm» 
mznm-^v~\^m^n'm:k^^m.t l-c}|'*l 
( s 1 2 ) . 7T>f-ri. ( s 1 3 ) . midf^ 

TLjf^JJClc. >'N°:?-yBcOMl[l]S8g|5t^{E-ri>7- 
Ki8«0SiiB$:M*L ( S 1 4 ) . MS'^'J 7 r -ffS 

30 ( s 1 5 ) . WTinl^t. A^-ycf^wmssast^t 

fE-f 1. 7- H^HcOrB* ( S 1 6 ) i: M*'^ 'J 7 r ^ 
( S 1 7 ) , A':J'-yDcO»ISlS&^(cm-r-?.7-h' 
ISiEfflOM* ( S 1 8 ) tMife^'J 7 r ^ ( S 1 9 ) S: 

M*(OJ/-^-y^S:*^T-rS. 
[0024] ::<0|ISfi<7)?^Stc J: I. i; , 7- KHSr-etO 
iS&lHlKa5W^N-^'-y|5IHfWlSffl2:m**{2i: LTJB 

2:|i|l«f(C-fSM*-ri.«^(01/2. 1/4, -tfOio 
40 {ciS^-rSii:*«r^*. 7-H«IB»I5I88a5c?)>N-^- 

-y|^H4coKH^M4#{at1-|.;t^cJ:0. t^^^ 
(a«JEii^36^'§^t::=5: 0 , ?B5fe7 uy7(n\^%\ ^fimffi 

[0025] [SliSfiOJ^.^S] 01 2tiMtC> l*c07 

7 r ^ ^7- H«iO*|gc^»)5I-?-J: o t tJtHJt 

50 ( S 2 1) . 7-Htg#^S:*mLT 
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( S 2 2 ) , E^coy- HUtC-ov^rm* ( S 2 3 ) i: 

m^oyr^ (S24) ^no. ^9-m(om^f}^ 

mirzi)^ij>imi (S2 5) . NOTWfV- 

[0026] :i<7)mw)im.\zii ^t.v-mi^ 

mx'hh, 

[00271 [ mmmmA ] ±t^m<mm i - 3 1- 

a. 07fc*tJ:5fc:b'-yf«:t-ry<^^T-jB*«r 

ffo^c, ^iil^S^LT, fflJ««{4Wf^{ill7h|3l«t 

L. m8i,zmtxoi,z. ii-y hmmrnLxm^im 

ztiiV^h. zc7)m^. Stl?^^:'J-fe;nvicit'{i. 

mmmm i - 3 1 isi«icj?)ty- h is-t^y-xmi^z^ 

^Stai§ntM*$ixl.. ^NSi!R>*'J-fe/l^MC2t' 
MtflE0Vt-^yL.Ty-x;5^^HU-f yiz^p-oXf- 
tiT^- 7 y X J: i. * -y h X U ^' h n y*^^^^ ilT 

[0028] 

imm^'i a±^fzXo^zzff)mizi:tni. m 

mrcmmm)n muzxrfToztx\ r 
xm^mizx sNORSEEPRo M<nm^^(Dmw^ 
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mif\ix.hZi:i}K'^. t fzm^ /a y ^ p^coA * 'J -fe 
imi)Z <0^m¥Mf^^iX& EBP ROM<0IIIS8«)« 

i^-tmx'h^, 

[02] |S|EEPROM<7)^^'j-fe;PrP-<i0^i[elS5 
[133] REEPROMO^^'J-fe/l/rU-^eOV-^T':? 

10 [114] ia3<7)A-A' PrHiaT-ft-S. 
[05] 03<7)B-B' Uf®0T'$)&. 
[06 ] S^Sfii^jesSl ^cJ:S?B*S^-^y;?.2^^•r0t' 
^)&. 

m7]nmmmBtmm9hi7F:-mx'ht. 
[08] 7-K««Eiiiii»a5<7)k'fr'>hfiai?-«t0T 

[09 ] 08«O^\-^-y{cWK'r5'7-KI8Sa!)ElSli: 

[0 1 0 ] -7- vmimmn^<r)mu^ vmk^^ 
20 t0t-ibs. 

[011] IISfe<O}^»2tJ:S?&'*^-iry>;Sr^rr0 
[012] IISfiO»3(cJ;.?.J«*i^-iryx2r^t0 

[01 3] ll^fe<o}gHl4{cJ:l.^l*!l#<^^fi^K^s^^■^- 
0t'^>l.. 

[014] Wk<m O RSE E P ROM<r>m^mi^- 

yyxim-tmx'hh. 

[015] =e 'J -fe^uco L # c ^fflflffi^j-^BSrS^-f 0 
30 T'fcS. 

[^^omsfl] 

;^A'y7T. 8"-;>!?5Ar3-^^, 9 •••$!]» Effi. 10 
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